This Page Is Inserted by IFW Operations 
and is not a part of the Official Record 

BEST AVAILABLE IMAGES 

Defective images within this document are accurate representations of 
the original documents submitted by the applicant. 

Defects in the images may include (but are not limited to): 

• BLACK BORDERS 

• TEXT CUT OFF AT TOP, BOTTOM OR SIDES 

• FADED TEXT 

• ILLEGIBLE TEXT 

• SKEWED/SLANTED IMAGES 

• COLORED PHOTOS 

• BLACK OR VERY BLACK AND WHITE DARK PHOTOS 

• GRAY SCALE DOCUMENTS 

IMAGES ARE BEST AVAILABLE COPY. 



As rescanning documents will not correct images, 
please do not report the images to the 
Image Problem Mailbox. 



® 




Europaisches Patentamt 
European Patent Office 
Office europeen des brevets 



0 Publication number: 



0 315 333 

A2 



EUROPEAN PATENT APPLICATION 



© Application number: 88309748.7 
@ Date of filing: 18.10.88 



© mtCiAC09J 3/16 , C08L 83/04 , 
A61L 25/00 



© Priority: 02.11.87 US 115807 

© Date of publication of application: 
10.05.89 Bulletin 89/19 

© Designated Contracting States: 
BE CH DE FR GB IT LI NL SE 



© Applicant: DOW CORNING CORPORATION 

Midland Michigan 48640(US) 

@ Inventor: Mcinally, Linda Jane 
2166 Price Road 
Midland Michigan(US) 
Inventor: Woodard, John Thomas 
3409 Lancaster 
Midland Michigan(US) 

© Representative: Lewin, John Harvey et a! 
ELKINGTON AND FIFE Beacon House 113 
KinQsway 

London WC2B 6PP(GB) 



© Moldable elastomeric pressujre sensitive adhesives. 
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MOLDABLE ELASTOMER1C PRESSURE SENSITIVE ADHESIVES 

The oresent invention relates to eiastomeric silicone pressure sensitive adhesive compositions and their 
prJJST^ the invention relates to solventless. mo.dable composes <*£«nbj 

S S cured at room temperature and which are useful for making medical adheres, e.g. those used f 

f0f Sn°S disclosure of silicone-based pressure sensitive adhesives. there remains a 

" "^itt^e chloride, perchlorethyfene and naphtha mineral spirts. _ Mno|vmer according to 
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less than about 0.7 weight percent and, more preferably, to less than 0.33 weight percent. In Daudt et al a 
silica hydrosol is treated at low pH with a source of RF 3 RSiO,« siloxane units, such as hexaorganod.silox- 
ane such as MeF 3 RSiOSiMeF 3 R, ViMeF 2 RSiOSiMeF 2 RVi. or MeV.PhSiOSiPhViMe. or triorganoch- 
lorosilane, such as MeF 3 RSiCI. MeF 2 RV,SiCI or MeViPhSiCI. Alternatively, the untreated resin copolymer 
may be prepared by cohydrolyzing and condensing a mixture of suitable hydrolyzable, tnorganosubstrtuted- 
silanes and hydrolyzable silanes free of R radicals. 

• The mole ratio of RsSiO,* and SiO« siloxane units can be determined simply from a knowledge of the 
identity of the R radicals in the R 3 Si0 1/2 siloxane units and the percent carbon analysis of the resin 
copolymer. In a preferred resin copolymer consisting of a mol ratio of from 0.6 to 0.9 Me 3 Si0 1/2 siloxane 
units for every SiO« siloxane unit, the carbon analysis has a value of from 19.8 to 24.4 percent by "e.ght. 

Treating an organic solvent solution of the untreated resin copolymer to reduce the silicon-bonded 
hyoroxyl content may be done with a sufficient amount of at least one organosiiicon endblocking agent 
capable of generating an end-blocking triorganosilyl unit. Endblocking agents capable of providing endbloc- 
king triorganosilyl units are commonly employed as silylating agents and a wide variety of such agents are 
known and are disclosed in U.S. Patent Nos. 4.584.355 and 4.591.622 to Blizzard et al. and U.S. Patent No. 
4 585 836 to Homan et al. A single endblocking agent such as hexamethyldisilazane can be employed or a 
mixture of such agents such as hexamethyldisilazane and sym-tetramethyldivinyldisilazane can be em- 
ployed. A number of methods are known in the art for determining silicon-bonded hydroxyl content. 

The procedure for treating the resin copolymer may be simply to mix the endblocking agent with a 
solvent solution of the resin copolymer and allowing the by-products to be removed. Preferably, an acid 
catalyst is added and the mixture is heated to reflux conditions for a few hours. It is preferred to treat resin 
copolymer (A) before mixing with polydiorganosiloxane fluid (B). 

Resin copolymer (A) may be a blend of the treated (low silanol) resin copolymer and small amounts of 
the untreated resin copolymer, however, the partial substitution of untreated resin copolymer for treated 
resin copolymer results in a reduction in tack and adhesion, Amounts up to about 10 percent by weight of 
the composition of untreated resin copolymer are acceptable. t , 

Polydiorganosiloxane fluid (B) has the average formula HO(R 2 SiO)„H wherein each R denotes, 
independently, a monovalent hydrocarbon or halohydrocarbon radical having from 1 to 6 inclus.ve carbon 
atoms such as methyl, phenyl, vinyl, chloromethyl. chloropropyl. 1-chloro-2-methylprppyl. 3.3,3- 
trifluoropropyl and F 3 C(CH 2 ) 5 . The. R radicals may be the same or different, but preferably. R is a methyl 
radical. The polydiorganosiloxane must have a viscosity such that the elastomeric pressure sensitive 
adhesive composition has a plasticity of less than 150 x 10" 3 inches 23 C. or 150 "plasticity units . 
Preferably, the elastomeric pressure sensitive adhesive composition has a plasticity between 30 and 100 
plasticity units at 23* C. and. more preferably, a plasticity between 30 and 65 plasticity units at 23 C. 
Plasticity may be measured using the ASTM D926 procedure. Generally, suitable fluids for this invention 
are those. e.g., having a viscosity of less than 300,000 cP. at 25 C. Preferably, polydiorganosiloxane fluid 
(B) has a viscosity of from 50 to 5000 cP. at 25* C. and more preferably, from 50 to 100 cP. For example, 
when a polydiorganosiloxane fluid (B) having a viscosity of about 70 cP. is used in a composrtion of 60 
weight percent resin copolymer (A) and 40 weight percent polydiorganosiloxane fluid (B). the plasticity is 
about 40-55 plasticity units, and if for a similar composition, a polydiorganosiloxane fluid (B) having a 
viscosity of about 2000 cP. is used, the resulting plasticity is about 60. Polydiorganosiloxane fluids are well 
known in the organosiiicon polymer art and their preparation needs no further comment. 

Organosiiicon compound (C) is a crosslinking compound having an average of more than two silicon- 
bonded alkoxy units per molecule. Such crosslinking compounds are known in the art. Suitable or- 
ganosiiicon compounds are silanes of the formula (R 0) 3 SiR"\ orthosilicates of the formula (R 0)*S.. or 
polymers or mixtures thereof where R* is selected from monovalent hydrocarbon and halogenated 
hydrocarbon radicals having 6 carbons or less and radicals of the formula -CH 2 CH 2 OR where R is 
methyl ethyl propyl, butyl, amyl. or hexyl. both straight and branched chains and where R" is hydrogen or 
any monovalent hydrocarbon orhalogenated hydrocarbon radical having 6 .carbons or less. Each ofttie R .. 
; R - ah d r- radicals may be tfo^samPor different. The composition can .tolerate compounds , haying less 
than three alkoxy units per molecule, however, it is preferred that the organosiiicon compounds used have 
at least three alkoxy units per molecule and. as stated, the average must be greater than two alkoxy units 
per molecule. It is preferred that both R* and R" are hydrocarbon radicals of less than 6 carbon atoms. It Is 
most preferred that' R* is a -hydrocarbon -of ^3- oMess-carbon_atoms._^ 

compounds are methyltrimethoxysilane. tetramethoxysilane, N-propylorthosilicate. ethylorthosilicate. methyl- 
"polysilicates. ethylpoiysilfcates; " propylpolysilicates. and butylpolysilicates. Preferred organosiiicon com- 
. pounds are ethylpolysilicate and N-propylorthosilicate. 

Organosiiicon compound (C) may be employed from about 0.35 to about 2 weight percent based on the 
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total weight of the res*n copolymer (A) and the polydiorganosiloxane (B). Preferably, organosillcon com- 
pound (C) is employe : from about 0.67 to about 1 .33 weight percent based on the total weight of the resin 
copolymer (A) and the .jolydiorganosiloxane fluid (B). 

Condensation catalyst (D) may be selected from the group consisting of metal salts of carboxylic acids. 

5 such as zinc octoate, lead-2-ethyl hexoate, lead naphthenates, dibutylditindiacetate. dibutyltindilactate. 
stannous octoate, zinc napthanate, and ferrous octoate. Preferably, condensation catalyst (D) is stannous 
octoate. The cataJyst may be employed in amounts from 0.5 to 13 weight percent based on the total weight * 
of the resin copolymer (A) and the polydiorganosiloxane fluid (B). Preferably, catalyst. (D) is employed at 
about 1 weight percent based on the tota] weight of the resin copolymer (A) and the polydiorganosiloxane 4 

10 fluid (B). 

The composition may further include a trimethyl-endblocked polydimethylsiloxane fluid. The fluid can 
be employed to decrease the viscosity of the resulting composition. If a trimethyl-endblocked polydimethyl- 
siloxane is employed, preferably it has a viscosity ranging from about 10 cSt. to about 1000 cSt. and more 
preferably the viscosity is about 100 cSt. The trimethyl-endblocked polydimethylsiloxane may generally be 

15 used in an amount up to about 15 weight percent of the total weight of the resin copolymer (A) and the 
polydiorganosiloxane fluid (B), and more preferably is used in amount from 3 to 6 weight percent. 

Organic solvents may be added to the compositions, however, large quantities of solvents should be 
avoided when molding a body of substantial thickness since the evaporation of the solvents upon curing 
could result in bubbling in the cured product, which may be undesirable. 

20 The compositions may also be blended with other materials that are known in the pressure sensitive 
adhesive art, such asplasticizers, co-solvents,- or other- si!icone_or.._organic .pressure sensitive adhesive 
materials. Examples of organic pressure sensitive adhesive materials include natural rubber, styrene- 
butadiene rubber, acrylonitrile rubber, polyurethane rubber, and polyisobutylene which either possess dry 
tack by themselves or develop such tack upon the addition of a plasticizer. The addition of certain PSA 

25 materials can be effective in lowering the plasticity of the elastomeric PSA composition. The optimum level 
of addition of the organic pressure sensitive adhesive materials will depend on the type used. In many 
instances, there is a level of addition above which the cure of the composition will be inhibited or the 
organic and silicone materials will phase separate. 

The compositions may further include water-soluble hydrocolloid gums to provide wet tack and water 

30 absorbency, such as guar gum, karaya gum, locust bean gum, pectin, or mixtures thereof. For ostomy seal 
use, there may be a practical limit to the amount of hydrocolloids added, above which the cured 
elastomeric body may, tend to erode and disintegrate in wet conditions. It is, therefore, thought that the 
hydrocolloids are best employed up to about 30 percent of the elastomeric PSA composition. 

The compositions may further include pigments or reinforcing and extending fillers, such as fumed or 

35 precipitated silica or diatomaceous earth. 

The elastomeric pressure sensitive adhesives may be made by mixing the ingredients in any order. 
However, it should be noted that upon addition of the catalyst to the combination of silanol-containing 
compounds and aikoxy containing compounds, curing may begin to take place. Specifically the pressure 
sensitive adhesives may be made by: (I) homogeneously mixing resin copolymer (A) and polydiorganosilox- 

40 ane fluid (B), alkoxy-containing organosilicon compound (C), condensation catalyst (D), and, optionally, 
trimethyl-endblocked polydimethylsiloxane (E). (II) devolatilizing resin copolymer (A) optionally In mixture 
with other components so long as the mixture of resin copolymer (A) with the other components is 
substantially non-reactive at the temperature of devolatilization, (III) placing the elastomeric pressure 
sensitive adhesive composition in the desired form for curing, and (VI) curing the composition for a 

45 sufficient time to form the elastomeric pressure sensitive adhesive. 

In one method of making the pressure sensitive adhesives, (a) resin copolymer (A) and polydior- 
ganosiloxane fluid (B) are premixed and the premix is devolatized, (b) trimethyl-endblocked polydimethyl- 
siloxane i (E) is admixed to a portion of the premix, (c) organosilicon compound (C) is admixed to a portion 
of the premix, arid (d) condensation catalyst (D) is admixed to a portion of me "premix, where the portions 

50 may be the same or different and may each constitute from 0 to 100 percent of the total premix, (e) all the * 
portions are homogeneously "mixed together . with any remaining portion , of the premix, and then the 
composition is'piaced in the desired for for curing and cured. 

Th_ieVolatizatibn~step-(ll)-may-be _ corn pieted , for example, on .the.resin copolymer alone or on the 
resin copolymer in mixture with the polydiorganosiloxane fluid, the trimethyl-endblocked polydimethylsilox- 

55 ane fluid, or both, In one preferred method, the devolatilization step is completed on the mixture of the resin 
copolymer, the polydiorganosiloxane fluid, and the trimethyl-endblocked polydimethylsiloxane fluid. If the 
volatile components are removed with heat the procedure preferably includes the step of cooling the 
devolatilized resin copolymer, which is optionally in combination with other components, to room tempera- 
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ture before adding the crosslinks and the catalyst. If hydrocolloids or organic PSA materials are added to 
the composition, it is preferable that they be added before adding the catalyst to the combination of aland- 
containing compounds and alkoxy-containing compounds, otherwise premature gellat.on may occur. The 
step of placing the composition into the desired form, as in step (V) above, can utilize any of many types of 

5 molding techniques, e.g. transfer, compression, extrusion, or injection molding 

in contrast with typical silicone gum-based pressure sensitive adhes.ves. removal of the volatile 
components as in step (II) is required for the preparation of the pressure sensitive adhesives of this 
invention. The devolatilization may be carried out at atmospheric pressure and temperatures up to about 
200 *C. or the devolatilization may be carried out under partial vacuum. Preferably, the devolatilization is 

io carried out between 135* C. and 150 C. t . 

Curing or vulcanization can be carried out at temperatures from room temperature to about 200 C. 
initial curing or "setting" of the compositions are preferably hastened by heating for about one to 20 
minutes. Optimum curing temperatures and times vary with the thickness of the molded body. P^erably 
initial curing is carried out at about 100* C. for approximately 10 minutes, and the cunng .s allowed to finish 

I5 at room temperature. When this procedure is used, final physical properties of the elastomer* PSA will be 
achieved within 72 hours. During vulcanization, a volatile by-product is formed and must be allowed to 
escape in order to complete the curing. For example, when ethyl orthosilicate is used as the cross inker, 
ethanol is formed by the reaction between the ethyl orthosilicate and the silanol groups on polydior- 
ganosiloxane fluid (B). and this ethanol must be adequately removed to allow the reaction to go to 

20 completion. If slabs of elastomenc PSA's are being formed, the slabs are. preferably, press molded dunng 
the heating step to reduce the formation of bubbles or voids in the slab. 

Mixing can be facilitated, if desired, by the addition of a mutual solvent as mentioned above. I solvent 
is used, the solvent is removed either during the devolatilization step (II) or during the curing step (VI). 

When adding hydrocolloids or organic pressure sensitive adhesives. the materials are best blended with 

25 the other components before the addition of the catalyst. 

The elastomeric pressure sensitive adhesive compositions may be stored in various ways. They may 
be stored as two-part systems, where one part contains the resin copolymer (A), the polydiorganos. oxane 
fluid (B), the organosilicon compound (C), and optionally other ingredients such as the trimethyl-endblocked 
polydimethylsiloxane (E). and the other part contains the catalyst (D) and optionally other ingredients. The 

30 compositions may also be stored as three-part systems, where one part contains the res.n copolymer (A), 
the polydiorganosiloxane fluid (B). and optionally, the trimethyl-endblocked polydimethylsiloxane (E), a 
second part contains the organosilicon compound (C) and a third part contains, the catalyst (D). Vanous 
combinations of storing are feasible, so long as the catalyst is kept separate from the combination of 
silanol-containing compounds and the organosilicon compound (Q) until use, otherwise, premature cunng 

° CC The elastomeric pressure sensitive adhesives of this invention will adhere to many substrates such as 
paper cloth, glass cloth, silicone rubber, polyethylene, polyethylene terephthalate. polytetrafluoroethylene. 
glass, wood, metals, and skin. Therefore, there are many uses for the elastomeric . pressure sensitive 
adhesives of this invention, where a coating or a body of elastomeric pressure sensitive adhesive is 
desirable. For examples, uses such as tapes and medical adhesives. such as wound dressmgs i and 
bandages or those adhesives used for sealing devices to the skin or for attaching prosthetic dev,ces to the 
body are possible with the elastomeric PSA's of this invention. 

For example, if a body of the cured elastomeric pressure sensitive adhesive .s to be used to form a 
seal between the stoma of an ostomy patient and an attached appliance, the procedure would be to a) form 
a body of elastomeric pressure sensitive adhesive using the composition as descnbed herein, b) attach tte 
elastomeric pressure sensitive adhesive body on a patient's skin around the. stoma, and c) attach the 
appliance to the elastomeric pressure sensitive adhesive body. ..... u,^ 

The following examples are illustrative only and should not be construed as l.mibng the invention which 
is properly delineated in the appended claims. All parts and percentages are by weight andall v.scos.t.es 
so are expressed at 25' C. unless otherwise specified. • ■ 

Tack and adhesion values in the following examples were determined approximately three days after 
catalyst addition. Quantitative adhesion measurements reported herein were obtained through measunng 
the force required to peel a one-half inch wide 15 mil thick slab from a stainless steel panel by stripping at 
"i fati dfl2 inches/minute at an angle of 180*. Quantitative tack measurements were 'Pjf^^jj 
55 the use of a POLYKENTM brand Probe. Tack Tester (Testing Machines. Inc.. Am.tyv.lle. N.Y.) on 15 ml. tji.ck 
samples of the elastomeric PSA. Briefly summarized, tack measurements, expressed in units ° 9rams/cm 
of tack, were obtained using a probe velocity of 2 cm/sec., a contact pressure of 10 grams/cm . and a 
' contact time of 10 seconds. 
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The silicon-bonded hydroxyl content was determined using a lithium aluminum hydride di-N-butyl 
amide titration based upon the one described by Kellum et al.. and Chem. 39.1623 ff (1967); see also 
Jorden, and Chem. 30.297 (1964). 

The plasticities of the compositions svere determined before addition of the crosshnker and catalyst 

US ' n The S ™ounte 6 0 f non-volatile component On percent) of the resin copolymers solutions were determined 
by first heating a 1.5 gram sample of the resin copolymer (A) for 2 hours at 150 C. in a forced draft oven, 
then calculating the percent non-volatile component by dividing the remaining weight of the sample after 
heating by the original weight of the sample. 

In all of the examples, unless otherwise stated, curing was completed by press molding a slab of 
material at 100* C. for 10 minutes and then allowing the slab to finish curing at room temperature for 24-72 
hours after catalyst addition. n0 
In the following examples. Resin Copolymer A-1 is a xylene-soluble resin copolymer of 0.6 to 0.9 
triorganosiioxane units per SiO« unit which contains silicon-bonded hydroxyl radicals which has been 
treated with hexamethyldisilazane to reduce the silicon-bonded hydroxyl content to less than 0.33 weight 
percent. Resin Copolymer A-1 Solution is a xylene solution of Resin Copolymer A-1 having between 59 and 
68 weight percent non-volatile component 

Resin Copolymer A-2 is a xylene-soluble resin copolymer of 0.6 to 0.9 triorganosiioxane units per S.O^ 
unit which contains from 2 to 4 weight percent silicon-bonded hydroxyl radicals. 

Siloxane Fluid B-l is a hydroxyl-endblocked linear polydimethylsiloxane having a viscosity of about 70 
cP 

' Siloxane Fluid B-2 is a hydroxy-endblocked linear polydimethylsiloxane having a viscosity of about 
200 Siloxane Fluid B-3 is a hydroxy-endblocked linear polydimethylsiloxane having a viscosity of about 42 

25 CSt. 
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685 4 g of Resin Copolymer A-1 Solution and 270 g. of Siloxane Fluid B-1 were mixed together and 
heated to 110*C. until the xylene solvent was distilled out and the mixture was essentially 100 percent 
solids. The resulting distilled mixture consisted of 405 g. Resin Copolymer A-1 and 270 g. Siloxane Fluid IB- 
1 and the plasticity of the distilled mixture was measured to be 49 x 10-3 inches . 15.O g. of the distilled 
mixture were mixed with 0.1 g. of Normal-propylorthosilicate crosslinker (hereinafter referred to as NPOS). 
0 15 g. of a specially tested grade of stannous octoate. DOW CORNING® Catalyst M (avalable from Dow 
Coming Corporation, Midland. Ml), and 0147 g. of 20 cSt. trimethyl-endblocked polydimethylsiloxane. The 
resulting product exhibited an adhesion of 184.9 +'- 24.6 g/cm and a tack of 1261 + - 134 g/cm . 



40 EXAMPLE 2 

A distilled mixture of resin copolymer (A) and polydiorganosiloxane fluid (B) was prepared as in 
Example 1. except that Siloxane Fluid B-2 was used instead of Siloxane Fluid B-1. The resulting distilled 
mixture had a measured plasticity of 63 x 10-3 incnes . 45.0 g. of the distilled mixture were mixed with 0 47 
4s g. of ethylpolysilicate crosslinker. 0.45 g. of DOW CORNING® Catalyst M. and 1.42 g. of 20 cSt. tnmethyl- 
endblocked polydimethylsiloxane. The resulting mixture was heated to 100 C. for 5 m.nutes to initiate 
curing and was then allowed to remain at room temperature for 72 hours to complete the curing. The 
resulting final adhesive product exhibited an adhesion of 435.9 +/- 70.3 g/cm and a tack of 842 52.3 
g/cm 2 . * _■• . ' ~ • " 



so 



EXAMPLES 3-5 
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These examples demonstrate that by using solely Resin Copolymer A-a which has from 2 to 4 weight 
percent silicon-bonded hydroxyrradicals.ls-the resin copolymer (A).-the composition rdoes .not form jin_ 
elastomer with pressure sensitive adhesive properties. The compositions of examples 3-5 are given in Table 
1 The cellulose gum used was Cellulose Gum Type 7H048F which is a high viscosity, food-grade sodium 
carboxymethylcellulose having an average of 7 carboxymethyl groups per 10 anhydro-glucose units 
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supplied by Hercule3. Inc.. Wilmington. Delaware. "Elastomer Base E" cons.sted of 44 weight percent of 
toScopriymr A-2. 36 weight percent of Si.oxane Fluid B-1. and 20 weight percent of a P^'^y- 
cydosHoxa^e fluid. The polydfmethylcyc.osiloxane fluid used was a mixture of cychc compounds predom.- 
nantW having from 3 to 6 dLthylsi.oxane units. The compositions for examples 3-5 when cured exh.b.ted 
no tack and. therefore, were not pressure sensitive adhesives. 

TABLE 1 
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Ingredient 

Cellulose 
gum 

Elastomer 
Base A 

Siloxane 
Fluid B-3 

Stannous 
Octoate 

NPOS 



Weight of Ingred ient (g.) 
Example 3 Example 4 Example 5 



17 
0.32 
0.5 
0.23 



17 
0.32 
1.0 
0.19 



8.55 
0 

0.45 
0 



30 EXAMPLES 6-10 
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Examples 6-10 demonstrate the results on adhesion and tack of varying the resm copolymer (A)** 
siloxane fluid (B) ratio between 51:49 and 60:40. Table 2 provides the compositions for Examples 6-10 For 
mes Texampies ^ 415864 g. of Resin Copolymer A-1. Solution (which was 59.09 percent non-vo.atiJe 
comoonemTwas mixed with 1637.83 g. of Siloxane Fluid B-1. The mixture was heated and vacuum stnpped 
oTZfthe voS components. Then 126.65 g. of 20 cSt 

(PDMS) was added to the stripped mixture to form "Elastomer Base B" — W * a 60.40 we.ght 
ratio of resin copolymer (A) to siloxane fluid (B). The tack and adhes.on properties of the cured products are 
given in Table 3. 
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55 EXAMPLES 11-14 

Examples 11-14 demonstrate the results on adhesion of varying the resin copolymer (A) to polydior- 
ganosiloxane fluid (B) ratio between 60/40 and 66/34. 
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m these examoles freon was added to the formulation to allow the formulation to be laminated for 

SSZtS!^ component) with 339.0 g. of Si.oxane Fluid 8-1 and heating to 145 C. w.th a n.trogen 

TiTlff-ti-* Base C was mixed with 16,7 g. of Siioxane Fluid B-1 resuming 
in a oomposTon having a 60/40 weight ratio of resin copolymer (A) to polydiorganostoane UJJIg. 
of Sure was blended with 77.78 fl. of freon and 0.2 g. of NP08. For example ,12. OO^ B^ 
Base C was mixed with 12.9 g. of Siioxane Fluid B-1 resuiting m a compos.ton ha^ng a 62^8 wei^t rabo 
of resin copolymer (A) to polydiorganosiloxane fluid (B). 50 g. of th.s mixture was Wended with 75.27 ' fl. of 
7 TJ n ?o n of NPOS For example 13 100 g. of Elastomer Base C was mixed with 9.38 g. of S.loxane 

5 - ^tTSiSLTS^ • ^6 weight ratio of ^^J^ilSSS^ 
JL n„iH m\ so a of this mixture was blended with 72.92 g. of freon and 0.18 g. of NPOS. For example 14. 

. 66*1 veioht ratio of rosin copolymer (A) to polydldroanos,taane Ikad (B). SO 0. of Uifs rm*» «» 
!, *S H,, . of freon and 0t7 a of NPOS. The compositions vrete altered to cute at room 
££££ ~ SbSfS slsfon o, «e cored sample wee downed and M res* are 
given in Table 4. 

TABLE 4 

Weight Ratio of Resin 
Copolymer (A) to Adhesion 

gig gle & gil^xane^luid (B) i&ljml 

u 60/40 ♦/- 61.5 

12 62/38 +/' 7.03 

13 64/36 7.031 3.16 
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!4 66/34 



6.679 +/- 1-7 
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EXAMPLES 15-19 

«> Examples 15-19 exhibit the results on adhesion and tack of substituting Resin ^^Jf^'J^ °J 
ResiTcop'olymer A-1. For these exampies. Easterner Base D" was prepay by ^0*3^8^ 
Resin Copolymer A-1 Solution (59.09 percent non-volatile component) with 268.1 g. of Siioxane muigi 
aJhe^g Sout vacuum to Love the volatile components The resulting 1 3a stomer Ba S e 0 was 50. 
percent resin copolymer (A) and 39.89 percent polydiorganosiloxane flu.d (B). Elastomer Base D had 

45 m9 * E ;l^ 587.8 fl. of Resin Copo.ymer A-2 Solution (68.9 weight 

p^ttTcS^ «3Soind 270 fl. of Siioxane Ruid B-1 and 1 20cSt 
po yd imethylsiloxane The solvent was removed from the resulting blend and the final E. astomer Base E 
was 57.86 weight percent Resin Copolymer A-2. 38.57 weight percent *^*^^J£?J^ 

- percent 20 cS? trimethyl-endblocked po !y dimethylsi.oxane. ^ ^^^^T 
detailed in Table 5 below. The tack and adhesion of the cured composes are given in Table 6. 
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EXAMPLES 20-24 



Examples 20-24 demonstrate the effects of varying the amount of trimethyl-endblocked polydimethyl- 

10 
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10 



J5 



siloxane added to the elastomeric PSA comj»si«on. and Q 2 Q{ Cata|yst 

For each example. 15.0 g. of Elastomer B **jJ^*** ^v^ethvisiloxane fluid was added resulting in a 

M. For example 20. "° ** T 

composition including about 3 we.ght percent tnmethyl ' eMDWc p y ^ (hereinafter 

21. 6.53 g. of a ^imemy.-endb.ocked po.ydjme^ ^ 6 weight 

referred to as 100 cSt. POMS) was^ added to result in about 9 weight percent 
percent POMS. For example 22, 1.06 g^o ^J%^*1~* * *«* 12 weight percent POMS. 
POMS, for example 23 1.64 j,. 100 cSt .POM was add ^ ^ ^ ^ ^ PDMS in the 
and for example 24. 2.25 g of 100 cS . POM& w ^ compositlon 0 f 

y 8 SS!Xi^ ™- example 23 was seeing, and example 24 
^rtr^adhesion properties of these cured products are given in Table 7. 

TABLE 7 



25 



30 





Trimethyl- 
endb locked 
polydimethyl 
siloxane 

f weight *n 


Adhesion 
( g/cml 


Tack 
(s/cm 21 


Fv ample # 
20 


3 


177 


1148 


21 


6 


78 


927 


22 


9 


55 


894 


23 


12 


26 


690 


24 


15 


54 


480 
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Th a oH other variations of the present invention may be made which fall within the scope of the 



, A composition for forming e.astomeric pressure sensitive adhesives comprising a homogeneous 

^ miX %Ta xy.ene-so-ub.0 resin copolymer ^^Z^^^T^ 

xylene-soluble resin copolymer consist,.*, essen ally ^^ R U J I S. independent*, a monovalent 
from 0.6 to 0.9 R.90,. units for each 8.O. si res* copolymer having less than 0.7 

„ . hydrocarbon radical having from 1 to 6 '^^^ "^^^^ free of volatile components. 

45 weight percent silicon-bonded hydroxy! units. ^ es,n Cop ^ 'J^'^ 50 parts by weight, said 
( P B) a polydiorganosiloxane fluid « J* J^fJJ ,££ the average formula 

polydiorganosiloxane fluid ^^^^SSSSS. TZ^oXlwocvbo* or haiohydrocarbon 

copolymer (A) and polydiorganosiloxane fluid (B) ^9 ^ parts 1 by we,gM silicon ,bonded 
rc> an alkoxv-conWng organosilicon compound hav.ng an average -or mo e 
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(E) a trimethyl-endblocked polydim ethyl siioxane employed from 0 to 15 parts by weight and having a 
viscosity of from 10 to 1000 cSt at 25* C. 

2. A composition for forming elastomeric pressure sensitive adhesives comprising a homogeneous 
5 mixture of: 

(A) a xylene-soluble resin copolymer employed in an amount from 50 to 70 parts by weight, said 
xylene-soluble resin copolymer consisting essentially of FUSiOi* units and SiO^ units in a mol ratio of 
from 0.6 to 0.9 RaSiO^ units for each SiO^ unit, wherein each R denotes, independently, a monovalent 
hydrocarbon radical having from 1 to 6 inclusive carbon atoms, said resin copolymer having less than 0.7 

w weight percent silicon-bonded hydroxyl units, said resin copolymer substantially free of volatile components. 

(B) a polydiorganosiloxane fluid employed in an amount from 30 to 50 parts by weight, said 
polydiorganosiloxane fluid endcapped with silicon-bonded hydroxyl groups and having the average formula 
HO(R 2SiO) n H wherein each r' denotes, independently, a monovalent hydrocarbon or halohydrocarbon 
radical having from 1 to 6 inclusive carbon atoms and n has an average value so that the polydiorganosilox- 

15 ane fluid has a viscosity of from 50 to 300,000 cP. at 25 *C., the total of resin copolymer (A) and 
polydiorganosiloxane fluid (B) being 100 parts by weight, 

(C) an alkoxy-containing organosilicon compound having an average of more than two silicon-bonded 
alkoxy units per molecule employed in amount from 0.35 to 2 parts by weight and 

(D) a condensation catalyst employed in an amount from 0.5 to 13 parts by weight. 

20 

3. The composition as claimed in claim 2 further comprising an organic solvent. 

4. The composition as claimed in claim 2 further comprising an organic pressure sensitive adhesive 
material. 

.5. The composition as claimed in claim 2 further comprising a hydrocolloid. 
25 6. The composition as claimed in claim 2 further comprising from 0 to 15 parts by weight of a trimethyl- 
endblocked polydimethylsiloxane having a viscosity of from 10 to 1000 cSt at 25* C. 

7. A kit for making a pressure sensitive adhesive comprising a first package containing a homogeneous 
mixture of 

(A) a xylene-soluble resin copolymer in an amount from 50 to 70 parts by weight, said xylene-soluble resin 
30 copolymer consisting essentially of R3S1O1/2 units and Si0 4 /2 units in a mol ratio of from 0.6 to 0.9 R3SiO ia 

units for each SiO^ unit, wherein each R denotes, independently, a monovalent hydrocarbon radical having 
from 1 to 6 inclusive carbon atoms, said resin copolymer having less than 0.7 weight percent silicon- 
bonded hydroxyl units, said resin copolymer substantially free of volatile components, and 

(B) 30 to 50 parts by weight of a polydiorganosiloxane fluid endcapped with silicon-bonded hydroxyl groups 
35 and having the average formula HO(R' 2 SiO) n H wherein each r' denotes, independently, a monovalent 

hydrocarbon or halohydrocarbon radical having from 1 to 6 inclusive carbon atoms and n has an average 
value so that the polydiorganosiloxane fluid has a viscosity of from 50 to 300,000 cP. at 25* C the total of 
resin copolymer (A) and polydiorganosiloxane fluid (B) being 100 parts by weight, 
a second package containing — 
40 (C) an alkoxy-containing organosilicon compound having an average of more than two silicon-bonded alkoxy 
units per molecule in an amount from 0.35 to 2 parts by weight, and 
a third package containing 

(D) a condensation catalyst in an amount from 0.5 to 13 parts by weight., 

8. A kit for making a pressure sensitive adhesive comprising a first package containing a homogeneous 
45 mixture of 

(A) a xylene-soluble resin copolymer in an amount from 50 to 70 parts by weight, said xylene-soluble resin 
copolymer consisting essentially of R3Si0 1/2 units and SiO^ units in a mol ratio of from 0.6 to 0.9 RaSiOuz 
units for each Si unit, wherein each R denotes,. independently, a monovalent hydrocarbon radical having 

;:,vfrom 1 to 6 inclusive carbon atoms, said resin copolymer /haying " less than 0.7 weight percent siiicon- 
so^..:bpnded hydroxyl 1^ . »\ . . . 

(B) 30 to 50 parts by weighHri 

and having the average formula HO(R 2 SiO) n H wherein each R* denotes, Independently, a monovalent 
hydrocarbon or HalbhycYocarbon radical having from 1 to 6 inclusive carbon atoms and n has an. average 
value/so that the_pplyd]organosi|oxane fluid has a viscosity of from 50 to 300,000 cP. at 25* C, the total of 
55 resin copolymer (A) and polydiorganosiloxane fluid (B) being 100 parts r by weight,~and 

(C) an alkoxy-containing organosilicon compound having an average of more than two silicon-bonded alkoxy 
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units per molecule in an amount from 0.35 to 2 parts by weight and 
a second package containing 

(D) a condensation catalyst in an amount from 0.5 to 13 parts by weight. 

9. The cured composition formed from the composition of claim 1 . 

10. The cured composition formed from the composition of claim 2. 

1 1. The cured composition formed from the composition of claim 4. . 

12. The cured composition formed from the composition of claim 5. 

13. A method of forming a silicone elastomeric pressure sensitive adhesive comprising the steps of: 

(I) homogeneously mixing 

(A) 50 to' 70 parts by weight of a xylene-soluble resin copolymer consisting essentially of RgSiOi* units and 
SiO^ units in a mol ratio of from 0.6 to 0.9 R 3 Si0 1/2 units for each SiO^ unit, wherein each R denotes, 
independently, a monovalent hydrocarbon radical having from 1 to 6 inclusive carbon atoms, said resin 
copolymer having less than 0.7 weight percent silicon-bonded hydroxyl units. 

(B) 30 to 50 parts by weight of a polydiorganosiloxane fluid endcapped with silicon-bonded hydroxyl groups 
and having the average formula HO(R' 2 SiO) n H wherein each R denotes, independently, a monovalent 
hydrocarbon or halohydrocarbon radical having from 1 to 6 inclusive carbon atoms and n has an average 
value so that the polydiorganosiloxane fluid has a viscosity such that the elastomeric pressure sensitive 
adhesive composition has a plasticity of less than 150 x 10"* inches at 25 C. without the addition of 
organic solvents, the total of resin copolymer (A) and polydiorganosiloxane fluid (B) being 100 parts by 

weight. . 

(C) an alkoxy-containing organosilicon compound having an average of more than two silicon-bonded alkoxy 
units per molecule in an amount from 0.35 to 2 parts by weight, 

(D) a condensation catalyst in an amount from 0.5 to 13 parts by weight, and 

(E) no more than 15 parts by weight of a trimethyl-endblocked polydirnethylsiloxane having a viscosity of 
from 10 to 1000 cSt at 25* C, 

(II) devolatilizing said resin copolymer 

(A) optionally in mixture with other components wherein the mixture of resin copolymer (A) with other 
components is substantially non-reactive at the temperature of devolatilization, 

(III) placing the elastomeric pressure sensitive adhesive composition in the desired form for curing. 

(IV) curing the composition for a sufficient time to form the elastomeric pressure sensitive adhesive. 

14. The method as claimed in claim 13 wherein step (I) comprises the steps of: 

(a) mixing said resin copolymer (A) and said polydiorganosiloxane fluid (B). 

(b) admixing said trimethyl-endblocked polydirnethylsiloxane (E) to a first portion of the mixture of resin 
copolymer (A) and polydiorganosiloxane fluid (B). 

(c) admixing said organosilicon compound (C) to a second portion of the mixture of resin copolymer (A) and 
polydiorganosiloxane fluid (B). 

(d) admixing said condensation catalyst (D) to a third portion of the mixture of resin copolymer (A) and 
polydiorganosiloxane fluid (B). wherein said portions may be the same or different and may each be from 0 
to 100 percent of the mixture of resin copolymer (A) and polydiorganosiloxane fluid (B). and 

(e) homogeneously mixing said first, second, and third portions together with any remaining portion of the 
mixture of resin copolymer (A) and polydiorganosiloxane fluid (B). and 

step (II) is carried out after step (a) and before steps (c) and (d). 

15. A method of forming a silicone elastomeric pressure sensitive adhesive compnsing the steps of: 
(I) homogeneously mixing 

(A) 50 to 70 parts by weight of a xylene-soluble resin copolymer consisting essentially of R 3 SiO^ units ana 
SiCW units in a mol ratio of from 0.6 to 0.9 R 3 Si0 1/2 units for each SiO^ unit, wherein each R denotes, 
independently, a monovalent. hydrocarbon radical having from 1 to 6 inclusive carbon atoms, said resin 
copolymer having less than 0.7 weight percent siiicdh-bonded hydroxy i units, - {■•■ 

(B) 30 to 50 parts by weight of a polydiorganosiloxane fluid endcapped with silicon-bonded hydroxyl groups 
and having the average formula HO(R 2 SiO)„H wherein each R denotes, independently, a monovalent 
hydrocarbon or halohydrocarbon radical having from 1 to 6 inclusive carbon atoms and n has an average 
value so that the polydiorganosiloxane fluid has a viscosity of from 50 to 300.000 cP. at 25 C. the total of 
resin copolymer (A) and polydiorganosiloxane fluid (B) being 1 00 parts by weight and 

. (C) an alkoxy-containing organosilicon compound having an average of more than two silicon-bonded alkoxy 
units per molecule in an amount from 0.35 to 2 parts by weight. 



13 



EP 0 315 333 A2 



(D) a condensation catalyst in an amount from 0.5 to 13 parts by weight 

(E) 0 to 15 parts by weight of a trimethyl-endblocked polydimethylsiloxane having a viscosity of from 10 to 

1000 cSt at 25 # C . 

(II) devolatilizing said resin copolymer (A) optionally in mixture with other components wherein said 
5 mixture of resin copolymer (A) with other components is substantially non-reactive at the temperature of 
devolatilization, 

(ill) placing the elastomeric pressure sensitive adhesive composition in the desired form for curing, 

and . . 

(IV) curing the composition for a sufficient time to form the elastomeric pressure sensitive adhesive. 

10 

16. The method as claimed in claim 15 wherein step (I) comprises the steps of: 

(a) mixing said resin copolymer (A) and said polydiorganosiioxane fluid (B), 

(b) admixing said trimethyl-endblocked polydimethylsiloxane (E) to a first portion of the mixture of resin 
copolymer (A) and polydiorganosiioxane fluid (B), 

is (c) admixing said organosilicon compound (C) to a second portion of the mixture of resin copolymer (A) and 
polydiorganosiioxane fluid (B), 

(d) admixing said condensation catalyst (D) to a third portion of the mixture of resin copolymer (A) and 
polydiorganosiioxane fluid (B). wherein said portions may be the same or different and may each be from 0 
to 100 percent of the mixture of resin copolymer (A) and polydiorganosiioxane fluid (B), and 
20 (e) homogeneously mixing said first second and third portions together with any remaining portion of the 
mixture of resin copolymer (A) and polydiorganosiioxane fluid (B), and 
step (II) is carried out after step (a) and before steps (c) and (d). 

17. A method of forming a seal between the stoma of an ostomy patient and an attached appliance, 
which comprises 

25 a) forming a body of elastomeric pressure sensitive adhesive from the composition of claim 1, 

b) attaching the elastomeric pressure sensitive adhesive body on a patient's skin around the stoma, 

and 

c) attaching the appliance to the elastomeric pressure sensitive adhesive body. 

30 18. A method of forming a seal between the stoma of an ostomy patient and an attached appliance, 
which comprises 

a) forming a body of elastomeric pressure sensitive adhesive from the composition of claim 2, 

b) attaching the elastomeric pressure sensitive adhesive body on a patient's skin around the stoma, 

and 

35 c) attaching the appliance to the elastomeric pressure sensitive adhesive body. 

19. A method of forming a seal between the stoma of an ostomy patient and an attached appliance, 
which comprises 

a) forming a body of elastomeric pressure sensitive adhesive from the composition of claim 4, 
40 b) attaching the elastomeric pressure sensitive adhesive body on a patients skin around the stoma, 

and ... 

c) attaching the appliance to the elastomeric pressure sensitive adhesive body. 

20. A method of forming a seal between the stoma of an ostomy patient and an attached appliance, 
45 which comprises 

a) forming a body of elastomeric pressure sensitive adhesive from the composition of claim 5. 

b) attaching the elastomeric pressure sensitive adhesive body on a patient's skin around the stoma. 

and 

c) attaching the appliance to the elastomeric pressure sensitive adhesive body. ^ 
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